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(54) SACK LIGHT DEVICE 
(57}Abstrsct; 

PROBLEM TO BE SOLVED; To provide a back light device suppressing 
the generation of luminance Irregularity and having little luminance 
irregularity, by alternately arranging high voltage sides and lew voltage 

S^vi v. , 

SOLUTION: First to a fourth fluorescent tubes 2a-2d are mounted so 
that the high voltage sides and the low voltage sides are alternately 
arranged. When the a: to the fourth fluorescent tubes 2a~2d are tumad 
on, m the left side of a back light device 1, high luminance on the high 
voltage side of the first and the third fluorescent tubes 2a, 2c and few 
luminance on the low voyage side of the second and the fourth 
fluorescent tubes 2b. 2d are mutually canceled and on the right side of 
the back light device 1 low luminance on the low voltage side of the first 
t tubes 2a. 2c and high luminance on the high 
i of the second and the fourth fluorescent tubes 2b, 2d are 
e on both left and right Side 



brightness over a whole surface of a d 
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[Scope 01 a Claim) 

\ hacklig! slura! lucres ubes ed i 

- «. b ~ * - - :i o c \gr--voheg s the - > sides of ihc t on. - of 
fluorescent lubes are alternate!} disposed. 
[Detailed Description of the invention] 
[000 1] 

[Field of the Invention] The present invention relates to a backlight unit used as a 

backlight for a liquid crystal panel or the like. 

[0002] 

[Description of the Related Art] As a backlight unit used for a liquid crystal panel or 



i at spos ;.e set - ; . a syiunetuores otoi 

disposed in back of the .fluorescent tabes 102.. .102, and a chassis 105 and a cover 106 
to which the fluorescent tubes 102..J02, the dlffuser 1.03, and the reflector 104 are 
attached. Light emitted from the fluorescent tube 102... 102 and light reflected by the 
reflector 104 is diffused by the diffuser 103, and. a liquid crystal panel not shown is 
- ^ ight 

[0003] As shown in the plan view of Fig. 5, the plurality of fluorescent tabes 102. ..102 
( c v. x ,v o H>n,h toe b-.o o 'a t s cs >v . s o> , rut 

with one another and the low-voltage sides thereof are aligned with one another. In 
Fig. 5, re b < c ? denotes inverter: cireuit boards, 

y t Invei don] In the above cor venticn r-acf 
Nines.- ibe noon worn tabes 102 .102 are disposed in parallel in a state in which the 
high-voltage sides thereof are aligned with one another and the low-voltage sides 
t one another, a part 103a on one side of the d iff user 103. the 
side on x o v v , _ _-ofut<. fiueu ^ 

n. " ! e - s - K>" 

h- vie ipesu;s se - ^ 1\C 10^ ' \p»- ed. 

econaes d s o e by of 

nes s b s ^ ~ - > £ Ce a? d t 3b the e de of the 

abc e sifb ?ex 1 ; 

v a - s £ shove non- ni rutin , ?righ ess is one e fac ha 
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leakage dealt; current? ire generated on die low-voltage sides of the fluorescent tuh^s 
1.02... 102, as indicated by the arrows in Fig. 5. 

[00061 Thus, by suppressing generation of such leakage currents on the low-voltage 
sides of the fluorescent tubes 1 02.. .102, the non-uniformity of brightness can be 
rp*\.s ea Ti ,s v \o n , r~e - * - - . 

hove leakage curre e distance benve e resce es 5 t 

^ nv \ . s- > oar. be increased. However, not surprisingly, such 
t <; at *aii thick ess x of he back ah in 

ised 

)00/] t e \ex)ta.n to p k k„ ess 

5on-imiform ess ppressing the £ t s it at 

>."-o , s r . e K-itueee the * . ee ^ << - v , u> 

adjacent thereto. 
[0O0S] 

[Means for Solving the Problems] The present invention provides a backlight unit 

\ o ft vs _ it : bes d ^ v^- 
sides and the low-voltage sides of the plurality of fluorescent tubes are alternately 
\gl.tnes^ on . loo- 

brightness on the ioxv-voltage side of a fluorescent tube cancel out the low brightness 
on the low-voltage side and the high brightness on the high-voltage side of an adjacent 
fluorescent tube, respectively, generation of non-uniformity of brightness can he 
suppressed. 
[0009] 

Next a backlight una Kt ' a r^e 1 ^cr n *o 
x _s I to 3. Fig. 1 shows an exploded perspective 
^ ^ foe bachiufro un * 1 ^on-yr > -ur f ~ 

u ~\ , ^ aw v 2a to 2d. winch ,re s. ed uo nant: a ret eeUa 

- c 1 from these fluorescent tubes 2a to 2d, ; r 4 fos 

* ^clvl».'i.-«s2^2 . ^ v. and 

s - not shown, di ^ - w n - 5 for t 5 n 

iluoresceni tubes 2a 10 2d, a chassis 6 in which, the .fluorescent tubes 2a to 2d, reflector 
3, diffuser 4, and the like are assembled, and a cover 7, 

[00101 I as i silecto;- 1 is for ned n the shape of -a rectangular box, using synthetic resin, 
sheet metal, or the like. The middle pan thereof is provided with a wavy reflective 
urface s and 3b for the inverter cirt s $ rc 

'w ^\ N ^ w -- ' v on Ja. 

[0011] As shown in Fig. 2, the reflective surface portion 3a has concave portions 
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i pauilk s. an Lh^r o i crab, c naw ^ ~\ x 

the fluorescent tubes 2a to 2d. Oh the middle parts of these concave portions 11 .,,11, 
the individua orescent tabes 2a to 2d are dispose as indicated by the rwo-d eha 
lines. 

[0012] \ <- bottom surface Ha of each eoneate e r > )r II is formed to be a flat 
yunhce parallel t.- the J. user 4, and both of ihc side surfaces lib and Ue .o me 
concave portion 11 are formed to be inclined surfaces each ha\ ng ir. dc ion ol 
„ , iff user 

DOB] The bott m surface 3 a of the concave, portion 11 is provided with a 
icok-shaps g portion 12, and the es 2 - "a 

above concave portions 11... 11 by the clamping portions 12. 

[0014] As shown in Fig, 3, the first to foorth fluorescent tubes 2a to 2d are mounted so 
thai ; * ■< es and tU k>w-\ e side i sateh oset 

Namely, while the high-voltage sides of the first and third fluorescent tabes 2a and 2c 



hard sght nnh s Fig - gh sess os d gh- ; ge s les a % first and 

fad fboores >a &v, 2c and the low brighme so . c\ voltag s es of the 

second and fourth finoresceuf tubes 2b .and 2d cancel each other out. Further, on the 
right side of ha b ekiig 1 unit 1, the low brightness or the low-voltage sides of the; 
first and third fluorescent tabes 2a and 2c and die high brightness on dm high-voltage 
sides of the second and fourth fluorescent tubes 2b and 2d cancel each other out. 
Idles, since the brightness on both of lbs left ana right side portions of the backlight 
unit 1 is averaged, it is possible to obtain the backlight unit I having oprrusansaely 
equal > - sen a. While 

described cases in which four fluorescent lobes are used the numbs .... 
»-> <^ then four 



? N U ""C\ " s_ w e v > 

i T e - a u' ^-^t^^atvcc ^ as " - a i ^ ^ her portion 

in the length direction of the fluorescent tubes of the backlight unit is prevented, and 
" "a b «t „ ^n -n c > c a „ s ^ * »ser 
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of the backlight unn. 

[00 18] (2; Since the brightness of the backlight unit can be made uniform without 
ee\ e * i res s gen f I esecnt-tube e k ge _ - s :nlike b re oi 

is no need to increase the distance between the fluorescent tubes and the conductors 
adjacent ihereto for suppressing such leak currents, e n „ e ihe backlight unit 
can be made compact, 
[Brief Description of the Drawings] 
[Fig. 1] an exploded perspective view 
Fig. 2] a cross-sex > view ken ng ine A-A of Fig. I 
5 i view 

[Fig a] ; cross see tonal vie\* oi a convent < > 
[Fig. 5] a plan view of a conventional example 
[Explanations of ! etters or Numerals] 

2a i > fa luores ent tubes 

(Drawings) 
FIGS. i.,3 

BACKLIGHT UNIT 
ELUOEESCBNT TUBES 

D1FFUSER 

DRIVE CIRCUIT BOARD 
CHASSIS: 
COVER 

EXPLODED PERSPECTIVE VIEW 

CROSS-SECTIONAL VIEW TAKEN ALOMO LINE A- A OF FIG. 1 
,. 4 S AND 5 
PLAN VIEW 
HIGH- VOLTAGE SIDE 
LOW- VOLTAGE SIDE 

CROSS-SECTIONAL VIEW OF CO\VF\ O \' \" . X -\\1PLE 

PLAN VIEW OF CONVENTIONAL EXAMPLE 
FLOW OF LEAKAGE (LEAK) CURRENT 
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FIG. 1 

EXPLODED PERSPECTIVE VIEW 



FIG. 2 
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LOW- VOLTAGE SIDE- 
HIGH-VOLTAGES®] 
LOW-VOLTAGE SIDE' 
HIGH- VOLTAGE SIDE 




HIGH- VOLTAGE SIDE 
LOW-VOLTAGE SIDE 
HIGH- VOLTAGE SIDE 
LOW-VOLTAGE SIDE 



2a 2£j 2c x 2d 4 



1 BACKLIGHT UNIT 
2a~2d - • P.U 01* J- % t * 1 UBI 3 



FIG. 4 



CROSS-SECTIONAL VIEW Ob O »NY£>CTJONAL rXAMPLE 




FIG. 5 
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HKsH- VOLTAGE 
SIDE 

5 o ' ^: 
SIDE 
HIGH- VOLTAGE" 
SIDE 

SIDE 



PLAN VIEW OF CONVENTIONAL EXAMPLE 
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LOW OF LEAKAGE 
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:W-VOLTAGE 
SIDE 
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SIDE 

SID E 

SIDE 
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